We report a clear demonstration of the eft'ect of hyperfine quenching of a forbidden transition by direct comparison of the lifetimes of the 2'Po level in the heliumlike isotopes 'Ni + and ' Ni . We find the quenched lifetime of the 2'Po level in 'Ni + to be 470(50) ps. From this we deduce the 2 Po -2 P& energy splitting to be 2.33(15) eV. We also report a measurement of the lifetime of the 2 'P2 level in Ni +, which is found to be 70 (3) Figure 1 shows the low-lying atomic energy levels [9] of heliumlike Ni + and their theoretical lifetimes. The 2 'P, and 2 P, levels are mixed by the spin-orbit interac- 
One of the most interesting phenomena in the theory of highly forbidden transitions is the effect of hyperfine quenching, whereby mixing by the hyperfine interaction can significantly alter the lifetimes of the levels. The phenomenon was first discussed by Bowen [1] in 1930, who pointed out that the substantial strength that was observed in the 6S21SD-6S6p 3p2 line at 2270 A in the spectrum of Hg I was primarily due to E1 radiation caused by coupling with the nuclear spin and not to possible higher-order multipole radiation as had been suggested [2] . Thus [6] . Recently, Marrus et al. [7] [7] , our results can be used to confirm the theory of the unquenched lifetimes and hyperfine-mixing matrix elements assuming the energy splittings are known. In this way, our work complements the Ag + work. Figure 1 shows the low-lying atomic energy levels [9] of heliumlike Ni + and their theoretical lifetimes. The 2 'P, and 2 P, levels are mixed by the spin-orbit interaction and decay primarily to the ground state by allowed El transitions [10] . All other levels in the spinless Ni isotope decay by higher multipole radiation or by twophoton emission and so are relatively long lived.
Hyperfine quenching in the isotope 'Ni mixes the metastable levels 2 P2 and 2 Po with the short-lived 2 P, and 2 'P, states. Munger [11] [11] ,0.450 ns [12] , and 0.464 ns [13] In the experimental area a thin (42 pg/cm ) carbon foil was moved relative to two fixed Si(Li) x-ray detectors, which were collimated so as to observe a region of 5 mm along the beam. The foil was mounted to a precision translation stage which measured the position to an accuracy of 10 pm. Decay curves were obtained by recording spectra as a function of foil-detector distance. A lower resolution silicon x-ray detector was attached to the target holder and used for normalization. It was collimated so as to observe a region along the beam axis from 5 to 15 mm from the target.
Spectra from one of the Si(Li) detectors are shown in Fig. 2 for three different foil-detector distances corresponding to delay times after excitation of 0.27, 0.84, and 2.8 ns. Prominent features include peaks at 7.8 and 1.4 keV and a broad continuum in between. There are also smaller peaks to the high-energy side of the intense peaks. The 1.4-keV peak corresponds to transitions from n =3 to 2 in lithiumlike and heliumlike ions. The broad continuum is largely due to the two-photon decays of the 2 So level in heliumlike ions [14] . This component has a lifetime of 154 ps and is absent in the 2.8-ns spectrum. Of most interest for the present work is the 7.8-keV line.
Apart from a small contribution due to cascade repopulation of the short-lived 2 P, and 2 'P, levels, this line consists of a blend of transitions from the 2 P2 2 Pp and 2 S& levels. The linewidth, which is dominated by the intrinsic resolution of the Si(Li) detectors (about 220 eV), is insufficient to resolve the individual transitions. At later delay times, the line narrows slightly and shifts to lower energy. This is due to depletion of the somewhat faster decaying 2 Pz level, which lies 55 eV higher in energy than the 2 S& level.
The number of counts in the 7.8-keV line for the two Si(Li) detectors and the normalization detector are determined at each foil-detector distance by fitting them to a Gaussian plus a linear background. The width and position are taken as free parameters in order to allow for the fact that the line is a blend of transitions from states with different lifetimes. We then multiply the Si(Li) detector counts at each foil position by a factor that is the average normalization count divided by the normalization count at that position. The resulting normalized decay curves for one of the two Si(Li) detectors are shown in Fig. 3 [13] and the procedure described in
